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Leptin is known to involve in several physiological processes including reproduction. Unlike other 
vertebrates, chicken ovary remains exceptional in the sense that the left ovary become functional but 
not the right one. Existence of leptin has been confidently confirmed in chicken and mRNA expression 
of leptin receptor (LEPR) has also been reported in ovary. Leptin has been found to advance the onset 
of puberty and can modify steroidogenesis, folliculogenesis, and apoptosis in chicken. However, the 
regulation of ovarian function by leptin is not completely understood. Therefore, to understand the 
effect of leptin in the regulation of ovarian function in this thesis I have focused on the following things 
by analyzing gene expression of LEPR and other markers;  (1) whether leptin is involved in the 
asymmetrical ovarian development during embryogenesis, (2) whether leptin has role in the 
development of ovarian function in the juvenile age, and (3) whether exogenous leptin effects on 
remodeling of ovary at the juvenile days.  
In Chapter I, FSHR and CYP19A1 mRNA was expressed significantly higher (p < 0.05) from 
embryonic day (E) 10–E18 in left ovary compared to that of right ovary. Besides, mRNA of the 
apoptotic genes (caspase 3 and caspase 8) expressed significant ly higher (p < 0.05) from E16–E18 in 
right ovary than that of left ovary.  But, LEPR mRNA expression did not varied significantly between 
the functional left and non-functional right ovary. So, functional markers were expressed significantly 
higher in left ovary for promoting development and functionality and the right ovary expressed 
significantly higher apoptotic marker for regression of it but LEPR mRNA was expressed equally in 
both ovaries. Therefore, leptin might not have significant role in ovarian as ymmetry during 
embryogenesis.  
In Chapter II, the mRNA expression of LEPR was analyzed in early juvenile age (day 1 to day 28). 
LEPR mRNA was expressed ontogenetically in an increasing trend (p < 0.05) in the left ovary and 
reached to peak on day 28 but mRNA expression of LEPR was not varied ontogenetically in the right 
ovary. Similarly, ovarian functional marker (FSHR and CYP19A1) mRNA has an increasing trend (p < 
0.05) of expression in left ovary. FSHR, CYP19A1 mRNA was expressed significantly higher (p < 
0.05) in left ovary than the right. Apoptotic genes (caspase 3 and caspase 8) was expressed significantly 
higher (p < 0.01) in right ovary to promote the atrophy and regression of it during juvenile age. So, the 
increasing trend of LEPR mRNA with FSHR and CYP19A1 mRNA expression in functional left ovary 
during juvenile age suggests leptin might have role in development of ovarian function in juvenile 
chicken.  
Special remodeling of functional left ovary starts on day 7 and day 28, when the primordial folli cles 
and primary follicles initiate their development respectively. In Chapter III, I checked whether 
exogenous leptin effects on remodeling of ovary in this days. Both at the age of day 7 and day 28, 
recombinant mouse leptin was administered at two doses (25 µg/kg BW and 250 µg/kg BW) 
intraperitonially and control birds received phosphate buffer saline only. Here, I found that the response 
of ovary was dependent to age of bird and leptin dose. Leptin might have effect on ovarian remodeling 
because it has significantly increased FSHR, CYP19A1, and decreased caspase 3 mRNA expression (p 
< 0.05) in the studied day in functional left ovary which could promote in folliculogenesis, 
steroidogenesis and decrease apoptosis. Leptin treatment on day 7 increased LEPR mRNA expression 
significantly (p < 0.05) but decreased LEPR mRNA expression on day 28 in left ovary. Because 
significantly higher (p < 0.05) physiological FSHR and CYP19A1 mRNA expression was found on day 
28 than that of day 7 in juvenile chicks, so effect of leptin to LEPR mRNA expression could be different 
in comparative developed ovary (day 28) than day 7. This decrease LEPR mRNA expression after leptin 
administration on day 28 could be explained as leptin resistance because suppressor of cytokine 
signaling 3 (SOCS3) mRNA expression was significantly increased (p < 0.05) by higher dose (250 
µg/kg BW) of leptin administration on day 28 but not in day 7.  
Based on these results, it can be concluded that leptin might not have significant role in asymmetric 
ovarian development during embryogenesis but could contribute in the development of ovarian function 
in chicken towards sexual maturity. Also, leptin has effects on ovarian remodeling because it promotes 
the genes related with folliculogenesis and steroidogenesis and decrease apoptosis on specific days in 
juvenile age. This study will surely make impression to understand relationship between leptin and 
ovary in chicken and other avian species.  
